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1. Determine the following
(a) Lfe 2t cosh2 2tg [3]
(b) Lfsin(t  )H(t  2)g [3]
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(c) L 1

3pe 2p
(4p+ 7)2

[6]
(d)
1
(D   2)2

e2x
x3

[3]
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2. (a) Sketch the graph of the function f(t) =  t+ (2t  4)H(t  2)  (t  4)H(t  5)
for t  0. [3]
(b) The function represented by the graph below is dened analytically as
f(t) =
8><>:
t  1 0  t < 2
t  2 2  t < 5
8  t t  5
Express f(t) in terms of Heaviside functions. [3]
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3. Determine the unique solutions of the following dierential equations by using the Laplace
transforms, subject to the indicated initial conditions:
(a) y00   8y0   20y = tet; y(0) = 0; y0(0) = 0 [11]
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(b) y00 + 6y0   5y = (t  2)H(t  2); y(0) = 0; y0(0) = 0 [10]
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4. A series circuit contains a resistor with R = 20
, an inductor with L = 1H, a capacitor
with C = 0:01F and an external force E(t) = 12 sin 10t. The charge q can be modelled by
the ordinary dierential equation
L
d2q
dt2
+R
dq
dt
+
1
C
q = E(t)
with initial conditions q(0) = 0; q0(0) = 1
(a) Use the Laplace transforms to solve the equation for q [9]
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(b) Use the D-operators to solve the equation for q and use the given initial conditions to
determine the particular solution. [8]
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5. Find the general solutions of the following dierential equations, using D-operator meth-
ods.
(a) (D2 +D   2)y = 3e2x sin 5x; [8]
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(b) 3y00   5y0 + 7y = t2 + 1; [6]
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6. Use D-operators to solve the following system of dierential equations for x only
dx
dt
  4x+ d
3y
dt3
= 6 sin t
dx
dt
+ 2x  2d
3y
dt3
= 4t
[12]
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7. Find a Fourier series for the following function
f(t) =
8<:t+ 1   2  t  0
2 0 < t  2
; f(t) = f(t+ 4) [12]
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THE END
